D O Department of
Water Resources .

Calibration with A,B, & C Springs using
E101027A with Return Flow Targets

Allan Wylie IDWR




D O Department of
Water Resources

2008 Reach Gain and Spring
Discharge Targets

« Monthly Stress Periods
— Using
« MKMOD5.exe
— Using On-Farm algorithm
E101027A
— Assumes that the On-Farm algorithm would be used
» No steady state targets

» Aquifer head
— 1985-2008
» New

» Snake reach gain and loss targets
— Updated through 2008 to match recharge data
— 1985-2008

» Spring discharge
— Updated through 2008 to match recharge data
— 1985-2008

» Returns targets
— NSCCo and Aberdeen-Springfield
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2008 Reach Gain and Spring
Discharge Targets

« Adjustable Parameters — Non-irrigated recharge
— Transmissivity . Zh'” T1h(')Ck :”d Lava
Pilot Points -0 =1.0e-
— 1e-10—1e+10 - ET
— Specific Yield « Surface Water Entity |
Pilot Points : fﬁg;kler and Gravity
— 0.001-0.30 °
: Groundwater Entity
- Rlverbed CondUCtanCe _ Sprinklerand Gravity
By reach - +/-5%
o7 10 Te0 — Perched River Seepage
By drain cell . 4+/-20%
— Up to 3 drain cells per model cell .
1640 3048 Tributary Underflow

» Tributary Basin

— Canal seepage R

Uniform by entity
- 1.05-0.95
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2008 Reach Gain and Spring
Discharge Targets

* Adjustable Parameters (cont)

— On Farm Parameters
. EffSp
— Fixed 0.85
« EffGr
— Fixed 0.8
« DPin
— 0.98-0.6
 DPex

— 098-0.6
— Entities with no returns DPex fixed at 1.0



TDAHOQ jitmmesstorces

Legend i ! | " Legend
1X1_cell_attribs 1 B y 1% * pilotpt Events

hcond ft=2/d ESPAM_v2_ModelGrid
144001 . Tt 2iday
1564001 - 1.4e+001 k . ¥ f 52
1.56+001 - 5.0e+001 53 - 100
5.16+001-10e+002 | 101 -500
501 -1,000

1.1e+002 - 5.0e+002
5.1e+002 - 1.06+003 1,001 - 5,000
[ 1.1e+003 - 5.0e+003 5.001-10.000
I 5.1+003 - 1.0ev004 / ; o 10,001 - 50,000
[ 1.10+004 - 5064004 j T ' ¢ o 50,001 - 100,000

100,001 - 500,000
J 500,001 - 1,000,000
1,000,001 - 5,000,000
s 5.000,001 - 10,000,000
mm 10,000,001 - 50,000,000
50,000,001 - 100,000,000
100,000,001 - 500,000,000
500,000,001 - 1,000,000,000
= 1.000,000,001 - 5,000,000,000

| I 5.1e+004 - 1.0e+005
[ 1.1e+005 - 5.0e+005
[ 5.1e+005 - 1.0e+008

I 1.1e+006 - 1.0e+007
I 1 1e+007 - 5.0e+007
I 5.1e+007 - 1.0e+008
I 1 1e+008 - 5.0e+008
I 5.16+008 - 1.06+009

I 100095002008




D O Department of
Water Resources

Legend
I © pptsyEvents
| ESPAM_v2_ModelGrid
Sy
b 0.000897 - 0.001000
5 0.001001 - 0.010000
0.010001 - 0.100000
m 0.100001 -
| 0.150001 -0

0.000-0.010
| 0011-0.050
I 0.051-0.100
I o101 - 0.150
Il o s1- 0380




D O Department of
Water Resources

Legend

| ESPAM_v2_ModelGrid

f Riverbed COND
—7106.717

{ 5391048

| mm 1199439
1241877
12050783
1 336861.2

riverCells

| upsnk.coND

| B ss0s556 |
B 903451
B 00553 |
B 1508546 |
B 1012418
]

i




TDAHOQ jitmmesstorces

G50 r—a"—,-‘f»;._}/-_ o i o PP
e i
s Lo 7 Legend
.I;.\EST o ¥ ,t_‘. sl + Covingtan_VWeaver_Spgs
lowsnk.CoND i ESPAM_v2_ModelGrid

W oses o | Drain Cond
H L 3.34-33.70 |
13371 -66.96 ;
| Cse.97 - 15247 £
| 15248 -274.78 |
P | 274.77 -586.50
| [158651-920.97
[77929.98 - 2,170.93
I 2.170.94 -4.347.15
434716 -7.076.18
[ 7.076.18 -24.496.59
[ 24.496 60 - 66.701.42
[ 66.701.43 - 121.575.00 J
[ 121.575.01 - 204,154.30 /
[71204,154.31 - 655.266.30
[1655.266.31 - 300,000,000.00

Wsorses
Womn
W

07

u
W
W
W
oo

u
[




ESPAM2Z_PerchedRivers
factor

[10.800000
[10.800001 - 0.896254
[ 0 896255 - 1.012513
0 1.012514 - 1.107044
11107045 - 1.200000

Big_L" Flood

o
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Tributary Underflow

o P

Legend

Trib_Cells_V2

factor

[10.500000

[ 10.500001 - 1.273953

I 1.273954 - 1.293288
[ 11.295289 - 2.000000
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espam2_soils_26 aug09_Clip
NIR factor
0.000001
0.000002 - 0.4983397
[ 0 498398 - 0.765895
[ 0.765896 - 1.092876
1.092977 - 2.000000
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ET Surface Water Sprinkler

espam2_irr92_4_22_10_Dissolv
ETSW_s del_fac
-0.061700 - -0.052050
-0.052049 - -0.045050
[ 0045048 - -0.027859

0027858 - 0.015778
0.015778 - 0.055400
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ET Surface Water Gravity

espam2_irr92_4_22_10_Dissolv
ETSW_G del_fac
-0.193800 - -0.115200
-0.115199 - -0.034700
[ 0034699 - 0.067550

[ 0.067551 - 0.151500
0.151501 - 0.2858795
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Surface Water Sprinkler Efficiency
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Surface Water Gravity Efficiency
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ESPAM2_Canals
factor

10850000
[ 0.550001 - 1.000000
[J1.000001 - 1.050000

« Canal Seepage

— CNL fraction *
.DIV diversions

— PEST only
allowed to
adjust non-
coalition
entities +/- 5%
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* DPin
— fraction of the
initial irrigation
loss (1-eff) that

Mgk i e £ percolates below

N | s the root zone

S B . Fixed at 1.0 for

non-Snake
entities and some
others

— PEST allowed to
adjust between
0.6-0.98
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« DPex

— fraction
of delivery
exceeding CIR
that percolates

, £ 4 below the root

Jommon REREEPRS | _ zone

'33?5231?333333 | £ e S — Fixed at 1.0 for
non-Snake
entities and some
others

— PEST allowed to
adjust between
0.6-0.98
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Legend

tranhds

Mean Residual ft
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Transient Heads

Trend Analysis
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 Hundreds to
thousands of

i GRS 8 observations
il — Lots of data
— Limited spatia
coverage
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seas

Mean Residual ft
-7.68 --2.66
-2.65-2.15
216.--9503
5.04-8.79
8.80
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— Mass Measurement

masmeas

Mean Residual ft
-82.28
-82.27 --4.74
-4.73-0.18

019-6.13
6.14 - 35.77
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masmeas

Mean Residual ft
-82.28
-82.27 --4.74
-4.73-0.18
0.19-6.13
6.14 - 35.77
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masmeas
| Mean Residual ft
& -82.28

feet

-4 \ e \easured

-5 \ == \odelled
-6

May-80 Oct-85 Apr-91 Oct-96 Mar-02 Sep-07 Mar-13




D O Department of
Water Resources

masmeas

Mean Residual ft
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masmeas

Mean Residual ft
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« Annual observations
In wells

Legend

trend

Mean
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@
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« Snhake River reaches
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* Ashton to Rexburg
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* Ashton to Rexburg
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* Heise to Shelly
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* Heise to Shelly
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 Shelly — nr Blackfoot

Legend
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 Shelly — nr Blackfoot
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* Nr Blackfoot — Neeley
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* Nr Blackfoot — Neeley
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* Neeley - Minidoka
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* Neeley - Minidoka
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« Kimberly-King Hill

Bt

I Legend

A Snake_River Gages
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« Kimberly-King Hill
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* Kimberly-Lower
Salmon Falls
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ViR £ Salmon Falls
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« Crystal Springs
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* Niagara
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* Niagara

350

300 -

250 -

200

cfs

e \/leasured

150
= \|odelled

100

50

0 1 1 1 1 1 1
May-80 Oct-85 Apr-91 Oct-96 Mar-02 Sep-07 Mar-13




D O Department of
Water Resources

 Clear Lakes

'-'I y 14 ‘- & r .* Snrge T
et all e YA &P
i ’ t:f BARY 17
7 Eastern Snake Plain 13 A . ;’..-
/1

#1 Aquifer Model: Run =8 _‘A £

ddddddddddd

p Sl =

i § A s

;) i: ] ‘:..‘ il.}',
1;1- V\} § H’”i'; .__‘-J/:"L f- { ] 3 s
AR FF- O ?f i -if s 5




D O Department of
Water Resources

 Clear Lakes

600

500 :m ll
400

cfs

300 e \/leasured

200 = \|odelled

100

0 1 1 1 1 1 1
May-80 Oct-85 Apr-91 Oct-96 Mar-02 Sep-07 Mar-13




D O Department of
Water Resources

A ? A 3 AT &
e g R ¥ if 7 i Ve, S,

k —P‘.r " ‘r‘. -Jf ;‘il ‘_.a N

L N T L & .
,3 Eastern Snake Plain |4 1 ’1‘

# Aquifer Model: Run g' e ;f“ 2. /4 "

= hodeled River

modelsdSpos

| ; IS A .t';:’n" ]
QT
&F

8

7
T
AL
4 i
&

™

* Briggs Spring




D O Department of
Water Resources

* Briggs Spring
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« Box Canyon Spring
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« Sand Springs
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« Sand Springs
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* Thousand Springs
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